Quantitative distribution of chick neural crest cells during gangliogenesis.
We have quantitated the distribution of chick neural crest cells after they have completed early migration and are aggregating into ganglia. Variables tested for an influence on the distribution of cells include stage, level of somites, position in each of the primary body axes, and individual embryo. The 11th-15th cervical somites of embryos at stages 30, 35, and 40 somites (s) incubated for 2.5, 3.0, and 3.5 days were labeled with antibody to HNK-1 to detect neural crest cells, and doubly labeled with antibody to HNK-1 and to the 150 kD neurofilament subunit to detect neural crest-derived neurons. Significantly more neural crest cells appear at older stages, but cells are uniformly distributed among the 11th-15th somites at any given stage. Significant differences in the total number of neural crest cells among three embryos sampled at the same stage indicate that the number of cells is independent of the staging series used. As early as the 35 s stage about one-third of the neural crest cells throughout the somite exhibit NF staining. At the 40 s stage, doubly labeled NF cells, as well as HNK-1 labeled cells, aggregate in a circumscribed portion of the mediolateral axis to form presumptive sensory ganglia in the dorsal region of the somites. Also at 40 s a wave of cell aggregation into sympathetic ganglia proceeds anteroposteriorly along the ventral border of the somitic mesenchyme. The results show a sequence of phenotypic expression beginning with neurofilament antigen, then ganglionic aggregation, and finally, in the case of sympathetic neurons, catecholamine transmitter.